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Objectivos da unidade curricular e competéncias a adquirir

Este curso proporciona uma base sélida sobre os aspectos moleculares da expressao e da regulagdo da informagdo genética nas células. Espera-se que apo6s
a conclusdo deste mddulo os alunos sejam capazes: i) de expor os mecanismos responsaveis pela regulagdo da expressdo genética em procariontes e
eucariontes; ii) de explicar a relagdo entre a organizagdo dos genes e os mecanismos que regulam a sua expressao; iii) identificar mecanismos de
manipulagdo da expressdo genética e aplicagbes praticas dos mesmos; iv) por ultimo, de realizar e de interpretar experiéncias ilustrativas dos aspectos
referidos acima.

Objectives of the curricular unit and competencies to be acquired

This course will provide a solid grounding in the molecular aspects of the expression and regulation of genetic information in living cells. It is expected that
on completion of the module students are able to explain: (i) the mechanisms responsible for the regulation of gene expression in prokaryotes and
eukaryotes; (ii) the relationship between the organisation of genes and the mechanisms by which they are expressed; (iii) identify methodologies of gene
expression manipulation and applications; (iv) and to carry out and interpret experiments illustrating aspects of the above.

Conteudos programaticos

A unidade curricular explora os mecanismos de regulagdo que controlam a expressdo dos genes em procariontes e eucariontes. Sdo considerados
mecanismos regulatdrios responsaveis pelo controlo da transcri¢do, processamento, estabilidade do RNA ou tradugdo. Estes processos sdo ilustrados
recorrendo a casos concretos presentes nos organismos modelo de células procariontes, Escherichia coli e Bacillus subtilis, e células eucariontes
Saccharomyces cerevisiae e Drosophila. Os topicos abordados incluem: sequéncia do DNA e estrutura da cromatina; RNA polimerases, estrutura,
“montagem” e fungdo; reconhecimento do promotor e inicio da transcri¢do; elongagdo e terminagdo da sintese do mRNA; estrutura dos promotores,
acgdo dos factores sigma e factores de transcrigdo; mecanismos de activagdo, repressdo e atenuagdo; cascatas de transmissdo de sinal; mecanismos de
regulacdo global; repressdo catabdlica; métodos bioquimicos utilizados no estudo da regulagdo genética; aplicagdes da manipulagdo da expressdo
genética em eucariontes e procariontes. RNAi: aplicagdes. Biologia sintética: circuitos regulatdrios genéticos.

Syllabus

Many genes in an organism’s genome are continuously expressed. Other genes are expressed only in response to a particular environmental signal, during
a particular stage of development, in a specific stage of the cell cycle or in certain cells. It is the control of expression for these genes that is the subject of
this course. Emphasis will be placed upon control of gene expression by transcriptional regulation. Mechanisms of gene regulation by RNA processing,
stability or translation will be briefly considered.

Topics include: DNA sequence and chromatin structure; RNA polymerases, structure assembly and function; promoter recognition and initiation of
transcription; elongation and termination of transcripts; structure of promoters and roles of sigma factors and transcription factors; basic mechanisms of
gene activation and repression; genetic and biochemical methods for studying gene regulation; Signal transduction cascades; Global regulatory
mechanisms; Quorum-sensing. Applications of manipulation of gene expression in prokaryotes and eukaryotes. RNAi: applications. Synthetic biology: gene
regulatory circuits.

Demonstragao da coeréncia dos contetidos programaticos com os objectivos da unidade curricular

Neste curso serdo examinados os diversos mecanismos envolvidos na regulagdo da expressdo genética em organismos procariontes e eucariontes. Os
diferentes mecanismos regulatérios envolvidos nos pontos de controlo da expressdo da informagdo dos genes serdo discutidos e ilustrados por meio de
sistemas bem caracterizados. Adicionalmente serdo abordados aspectos de aplicagdo pratica da manipulacdo da expressdo genética em procariontes e
eucariontes.

Demonstration of the syllabus coherence with the curricular unit’s objectives

This course will compare the various mechanisms that are used to regulate gene expression in prokaryotes and eukaryotes. It is the control of expression
for these genes that is the subject of this course. Points of control will be discussed and emphasis will be placed upon transcription. The different
mechanisms involved in regulation at these control points will be illustrated using specific well-studied cases. In addition applications of genetic
manipulation in prokaryotes and eukaryotes will be discussed.

Metodologias de ensino (avaliagdo incluida)

As aulas tedricas sdo baseadas em livros de texto e artigos de revisdo recentes da literatura cientifica, As aulas sdo na generalidade do tipo expositivo,
com recurso a data show. As aulas préticas incluem experiéncias, nomeadamente de andlise da expressdo de genes e da actividade de promotores e sua
regulagdo através de analise de fusdes genicas. E ainda realizado um trabalho de sobre-expressdo de uma proteina heteréloga expressio num vector pET
em Escherichia coli.

O curso tedrico é avaliado mediante um teste escrito no final do semestre, que representa 60% da nota final.

A parte pratica vale 40% da nota global e resulta da média aritmética de dois testes praticos sobre os trabalhos de laboratério.

Teaching methodologies (including evaluation)

Lectures will be based on textbook material and selected papers from the current literature. In addition the students will perform experiments illustrating
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aspects of the gene regulation, such as, the analysis of gene fusions and promoter activity. Another laboratory work focuses on the over-expression of a

heterologous protein from a pET vector in Escherichia coli.
The theoretical course is evaluated by a written exam and the end of the semester (60% of the final grade).
The practical component represents 40% of the final grade and is calculated by the arithmetic average of the two practical tests about the laboratory

practical sessions.

Demonstragdo da coeréncia das metodologias de ensino com os objectivos da unidade curricular

Durante as aulas tedricas é fomentada a discussdo das matérias leccionadas. Adicionalmente, os estudantes realizam nas aulas praticas experiéncias que
ilustram as matérias tedricas leccionadas. Estes trabalhos de laboratdrio envolvem fusdes génicas, actividade de promotores, e manipulagdo da expressao
genica (sobre-expressdo), e interpretagdo dos resultados obtidos.

Demonstration of the teaching methodologies coherence with the curricular unit’s objectives

Discussion during the theoretical course in encouraged. In addition the students carry out and interpret experiments illustrating aspects of the above.
Namely, experiments on the analysis of gene expression, promoter activity, and manipulation of gene expression (over-expression), and interpretation of
the results obtained.
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